Rationale and Objectives: Preservation of patient privacy and dignity are basic requirements for all patients visiting a hospital. The purpose of this study was to perform an audit of patients' satisfaction with privacy whilst in the Department of Medical Imaging (MI) at the Civic Campus of the Ottawa Hospital. Materials and Methods: Outpatients who underwent magnetic resonance imaging (MRI), computed tomography (CT), ultrasonography (US), and plain film (XR) examinations were provided with a survey on patient privacy. The survey asked participants to rank (on a 6-point scale ranging from 6 ¼ excellent to 1 ¼ no privacy) whether their privacy was respected in 5 key locations within the Department of MI. The survey was conducted over a consecutive 5-day period. Results: A total of 502 surveys were completed. The survey response rate for each imaging modality was: 55% MRI, 42% CT, 45% US, and 47% XR. For each imaging modality, the total percentage of privacy scores greater than or equal to 5 were: 98% MRI, 96% CT, 94% US, and 92% XR. Privacy ratings for the MRI reception and waiting room areas were significantly higher in comparison to the other imaging modalities (P ¼ .0025 and P ¼ .0227, respectively). Conclusion: Overall, patient privacy was well respected within the Department of MI.
All patients are entitled to have their privacy and dignity respected during and after their hospital stay [1, 2] . Patient privacy refers to a patients' fundamental right to determine how, when, and to what extent their health information is collected, used, and disclosed to others [3] . Within a hospital, patient privacy and dignity must be respected in all clinical areas. Studies in emergency departments have shown that there is a significant correlation between respecting privacy and patients' overall satisfaction [4, 5] .
A clinical audit is a useful tool that can be used to systematically assess current practice in order to improve patient care [6] . Audits have been performed in radiology departments in order to evaluate radiation dose and communication of radiology reports [7, 8] . To our knowledge, there are no published audits of patient privacy from radiology departments.
The Ottawa Hospital (TOH) is a leading academic health science centre located in Ottawa, Ontario, Canada. It is a teaching hospital composed of 3 campuses (Civic, General, and Riverside) and is focused on providing high quality, patient-focused health services. TOH's policy on privacy mandates that all staff must respect the privacy and confidentiality of patients as well as protect the personal health information to which they are entrusted with by their patients [9] .
The aim of our study was to conduct a clinical audit in the Department of Medical Imaging (MI) at the Civic Campus of TOH to assess whether patients felt their privacy was respected during their visit. We also wanted to identify any specific problem(s) within each imaging modality relating to patient privacy and dignity. We hypothesized that patient privacy was respected across all imaging modalities.
Materials and Methods
All consecutive patients undergoing outpatient magnetic resonance imaging (MRI), computed tomographic (CT), ultrasonography (US), and plain film radiograph (XR) examinations in the Department of MI at the Civic Campus of TOH were provided hard copy English survey by research assistants (refer to Supplemental Appendix S1). Patients were requested to complete the survey after their imaging examination was performed. The survey asked patients to rank (on a 6-point scale: 6 ¼ excellent, 5 ¼ good, 4 ¼ acceptable, 3 ¼ poor, 2 ¼ very poor, and 1 ¼ no privacy) whether their privacy was respected when talking to radiology staff (receptionists, technologists, residents, staff physicians), changing, waiting to be seen, being examined or within the reception area [10] . For each question, if the patient scored 2 or 1, they were asked to write down the specific problems they encountered during their visit. In addition, the patients were asked to classify their age group (18-25, 26-45, 46-59, or over 60 years of age). Each survey copy stated specifically that patient privacy referred to ''the practice of keeping personal and medical information about a patient confidential. It also refers to a patient's right to have their physical privacy respected'' [3] . Inpatients were not included as part of the study because they are inherently sicker than outpatients and may not be able to complete the survey. Furthermore, privacy locations for specific imaging modalities (mammographic, angiographic, and fluoroscopic studies) were not assessed for logistical reasons. At our institution, mammograms are performed at the Women's Breast Health Centre, which is in a separate building from the MI department at TOH Civic campus. The angiographic and fluoroscopic studies are primarily inpatient studies and this study was designed for outpatients only. Completed surveys were collected over a consecutive 5-day period from August 11-15, 2014 (inclusive), during regular working hours (8 AM to 5 PM each day). A single research assistant was assigned to each imaging modality on a daily basis in order to offer surveys to patients and to collect the completed surveys. The survey was anonymous. This study was approved by the Ottawa Hospital Research Ethics Board.
Surveys that contained questions that were blank or had multiple answers were excluded from the analysis (a total of 2 surveys were excluded). For each imaging modality, a survey response rate was calculated as a percentage of the number of completed surveys in relation to the total number of completed examinations for a given modality. The data were analysed using chi-square tests to assess for significant differences in the distributions of responses for each question. Additional chi-square analyses examined differences in age groups between imaging modalities. Differences with P values <.05 were considered statistically significant.
Results
A total of 502 surveys were completed and returned. The response rate for each imaging modality was: 55% (108 of 195; MRI), 42% (188 of 450; CT), 45% (84 of 186; US), and 47% (122 of 259; XR). The age distribution of the survey respondents is depicted in Figure 1 . The majority of respondents (38%; 188 of 502) underwent a CT examination. In contrast, only 17% (84 of 502) of respondents underwent an US study.
There was a significant difference among the patient age groups across modalities (c 2 ¼ 26.49, P ¼ .0017). Among patients who underwent either a CT or XR, 52% (98 of 188) and 48% (59 of 122) of respondents were over the age of 60, respectively. However, 62% (52 of 84) of those who had an US study were between 26-59 years of age. Similarly, 58% (63 of 108) of respondents who underwent an MRI were between the ages of 26-59. For all modalities, the largest proportion of respondents constituted the age group of over 60 years of age (46%; 229 of 502 respondents). On the other hand, only 4% of the total respondents (20 of 502) were in the group of 18-25 years of age.
For a given imaging modality, the total percentage of privacy scores greater than or equal to 5 was: 98% MRI, 96% CT, 94% US, and 92% XR. Figure 2 shows the frequency of privacy scores (expressed as a percentage) per privacy location for each imaging modality.
When comparing imaging modalities, there was a significant difference in privacy ratings for the reception and waiting room areas (c 2 ¼ 30.27, P ¼ .0025; and c 2 ¼ 27.83, P ¼ .0227, respectively) (refer to Figure 3 ). A total of 95% (103 of 108) of MRI respondents scored the reception area with a privacy score of 6. In contrast, the percentage of CT, US, and XR respondents who gave the reception area a score of 6 was: 76% (143 of 188), 83% (70 of 84), and 77% (96 of 122), respectively. A total of 88% (95 of 108) of MRI respondents scored the waiting area with a privacy score of 6. In contrast, the percentage of CT, US, and XR respondents who scored the waiting area with a score of 6 was 68% (127 of 188), 74% (61 of 82), and 75% (94 of 122), respectively. No significant differences were detected for the changing or examination areas. Similarly, no significant differences were identified for the radiology staff.
When patients scored a specific privacy location at less or equal to 2, they were asked to write down the specific problems they encountered during their visit. A total of 20 patients (representing 4% of the total respondents; 20 of 502) provided responses (refer to Table 1 ). The majority of responses were from patients who either underwent a CT or US examination (45% [9 of 20] and 35% [7 of 20], respectively). The primary concern raised by these patients was the relatively small size of the waiting and examinations rooms such that other patients could easily overhear conversations.
A total of 11 patients (representing 2.2% of the total respondents) decided to volunteer positive feedback comments about their experience in the MI department (refer to Table 2 ). The majority of the responses (55%; 6 of 11) were from patients who underwent an MRI examination. The comments were primarily focused on the describing their positive interactions with the radiology staff that they encountered during their visit. Of note, 1 patient, who underwent an MRI study, indicated that they were pleased that patient privacy was being investigated within the MI department. Although a greater number of negative feedback comments were received in comparison to the positive feedback comments, the analyses of the numerical privacy scores clearly indicates that patient privacy was well respected for each imaging modality across all privacy locations.
Discussion
Patients are entitled to their privacy and dignity both during and after their visit to the hospital [1, 2] . Clinical audits performed in emergency departments have shown a significant correlation between respecting privacy and patients' satisfaction. Currently, there are no published reports of audits performed in radiology departments specifically investigating adherence to patient privacy. The importance of this topic is highlighted by 1 patient who wrote in the comments: ''Nice to see attention paid to this topic!''
The majority of survey respondents were over 60 years of age and underwent a CT examination. This is reflective of the population demographics in Ottawa, Ontario as well as the availability and utility of CT in terms of diagnosing a variety of medical conditions. Despite this, a significant proportion of relatively young patients underwent either an MRI or US study. This may in part be explained by the lack of ionizing radiation involved with the use of these imaging modalities in addition to the specific indication for the examination.
Patient privacy was well respected across imaging modalities for each privacy location tested. This is reflected in the total percentage of privacy scores for each imaging modality, which was greater than ninety percent. Interestingly, patient privacy ratings for MRI reception and waiting room areas were significantly higher in comparison to the other imaging modalities. This difference may arise because there is privacy glass installed at both the MRI reception and waiting room areas. When patients register at the MRI reception area, the privacy glass acts as a sound barrier to limit patient information that could potentially be overheard by other patients or staff in the hallway. The privacy glass in the waiting room is frosted thereby preventing bystanders from directly viewing patients who are awaiting their MRI study. The reception and waiting room areas for the other imaging modalities do not have privacy glass installed.
MRI privacy ratings are likely also influenced by size of the waiting room and number of patients. Relative to the other imaging modalities, a fewer number of MRI studies are scheduled and performed on a daily basis, which allows for a more streamlined patient experience by optimizing patient registration times and allowing for extra time should delays occur. The MRI waiting room is the largest waiting room in the department thus providing more physical space for patients. Certain patients indicated specifically that the waiting rooms and reception areas for CT, XR, and US were ''small'' such that medical conversations could be overhead by other patients. The MRI suite is also located at back of the MI department in contrast to the other imaging modalities, which are clustered together near the front of the department and are situated in close proximity to high traffic hallways where a significant number of patients, family members, and hospital staff frequent on a daily basis.
The majority of the positive feedback comments in our study were from patients who experienced pleasant interactions with MRI staff. This is encouraging because it serves as direct evidence that staff members are abiding by TOH's policy on patient privacy [9] .
Our findings compare favorably with previous studies in emergency departments that have shown that patient room size and environment as well as staff education and training on patient privacy can all influence patients' perceptions of privacy and satisfaction [11e13]. Ideally, within each medical department, there should be sufficient space in the reception, examination, and waiting areas such that conversations cannot be overheard easily and patients should not be physically exposed to other patients or other healthcare workers while a study is being performed.
In situations where privacy scores were less than or equal to 2, which equates to very poor privacy or no privacy at all, there were specific incidents where patient privacy was violated. For example, an examination room door being opened by another healthcare worker without sufficient warning while an MRI study was being performed. Although these situations constituted a minority of patient encounters, they be should be avoided at all costs in order protect patient privacy and dignity.
This study had several limitations. First, this was study was only conducted at the Civic campus of TOH. The latter is composed of 3 campuses at different locations, each with its own MI department. Second, TOH is a bilingual hospital; however, for the purposes of this study, the survey was provided to patients in English only. Third, the study was only conducted for a limited time frame (5 consecutive working days) during regular working hours. Depending on the access to CT and MRI, which is permitted by the ministry of health, a significant proportion of patients receive outpatient examinations afterhours at TOH. Fifth, inpatients and certain imaging modalities (mammographic, angiographic, and fluoroscopic studies) were not included in this study primarily due to logistical reasons. All of these factors would undoubtedly affect the survey response rate. However, based on the data obtained, patient privacy scores were high across all imaging modalities and for all locations tested. Therefore, it is unlikely that a higher survey response rate would have changed the overall outcome of the study. Last, privacy scores may be influenced by different patient definitions of patient privacy. In order to mitigate against this, a standard definition of patient privacy (defined as the practice of keeping personal and medical information about a patient confidential. It also refers to a patients' right to have their physical privacy respected [3] ) was included on each patient privacy questionnaire.
In summary, differences in privacy ratings between imaging modalities may in part be attributed to imaging technique as well as departmental layout and design. This study demonstrates that hospital design elements such as privacy glass need to be carefully considered when creating new departments or when performing departmental renovations. Further studies are required to validate if there is a correlation between patient privacy ratings and patient satisfaction within radiology departments. Similar studies across all medical departments would also help to improve awareness of patient privacy and may help to identify deficiencies in hospital staff training with regards to attitude and vigilance on patient privacy. Overall, patient privacy was well respected within the Department of MI at the Civic Campus of TOH.
